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H.R.1530

National Defense Authorization Act for Fiscal Year 1996 (Enrolled
Bill (Sent to President))

SEC. 279. GLOBAL POSITIONING SYSTEM.

(a) CONDITIONAL PROHIBITION ON USE OF SELECTIVE
AVAILABILITY FEATURE- Except as provided in subsection
(b), after May 1, 1996, the Secretary of Defense may not (through
use of the feature known as ‘selective availability’) deny access
of non-Department of Defense users to the full capabilities of the
Global Positioning System.

(b) PLAN- Subsection (a) shall cease to apply upon submission

by the Secretary of Defense to the Committee on Armed Services -~

of the Senate and the Committee on National Security of the
House of Representatives of a plan for enhancement of the Global
Positioning System that provides for--

(1) development and acquisition of effective capaﬁilities to
deny hostile military forces the ability to use the Global



Positioning System without hindering the ability of United
States military forces and civil users to have access to and use

of the system, together with a specific date by which those
capabilities could be operational; and

(2) development and acquisition of receivers for the Global
Positioning System and other techniques for weapons and
weapon systems that provide substantially improved
resistance to jamming and other forms of electronic
interference or disruption, together with a specific date by
which those receivers and other techniques could be
operational with United States military forces.

SEC. 280. REVISION OF AUTHORITY FOR PROVIDING
ARMY SUPPORT FOR THE NATIONAL SCIENCE CENTER
FOR COMMUNICATIONS AND ELECTRONICS.

(a) PURPOSE- Subsection (b)(2) of section 1459 of the
Department of Defense Authorization Act, 1986 (Public Law
99-145; 99 Stat. 763) 1s amended by striking out ‘to make
available’ and all that follows and inserting in lieu thereof ‘to
provide for the management, operation, and maintenance of those
areas in the national science center that are designated for use by
the Army and to provide incidental support for the operation of
those areas in the center that are designated for general use.’.

(b) AUTHORITY FOR SUPPORT- Subsection (c¢) of such
section is amended to read as follows:

‘(c) NATIONAL SCIENCE CENTER- (1) The Secretary may
manage, operate, and maintain facilities at the center under terms
and conditions prescribed by the Secretary for the purpose of
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To: Bob Tendler, (617) 723-7186
From: Glen Gibbons, GPS World

COMMERCE BUSINESS DAILY
Issue No. PSA-1549
Date: 03/12/96
Services
Research and Development
. Synopsis# 0011 - POTENTIAL SOURCES SOUGHT

HQ Space and Missile Systems Center (AFMC) SMC/CZK, 2435 Vela Way, Suite
1613, Los Angeles AFB, CA 90245-5500

A -- GPS SYSTEM LEVEL ARCHITECTURE SOL PRDA 96-34 POC Technical Contact
Point: Ms Mary Guyse, (310)363-2619; Contracting Officer: Ms CC Coleman,
(310)363-6360. The NAVSTAR Global Positioning System (GPS) Joint Program
‘Office (JPO) is seeking potential offerors for the Navigation Wartare Program
(NAVWAR) to develop a systems- level solution that will PROTECT the
Department of Defense (DoD) and U.S. Allies operational use of GPS during times
of conflict, while PREVENTING use of GPS by adversaries. The goals of this
program are to implement acquisition streamlining initiatives, reduce system
costs, stimulate competition, reduce Government oversight and solve emerging
requirements by stimulating and encouraging technical innovation. The objective
is to achieve these goals by selecting a prime contractor to design, devslop,
implement, and support an integrated NAVWAR architecture. The NAVWAR
program is ultimately anticipated to include thres phases: Evaluation,
Engineering Manufacturing Development (EMD), and Production. Funding is only
available for the Evaluation phase at this time. The objective of the Evaluation
Phase is to create a system-level architecture, to be developed in 1998-2000
and implemented in the 2001-2006 time frame. The Evaluation phase objectives
will be met when: 1) an integrated system level architecture involving the
satellite signal in space, all DoD user equipment (to include munitions), and a
prevention capability are defined, 2) pertormance requirement thresholds and
objectives are recommended, and 3) a business strategy that identifies how the
system-level architecture will be implemented is provided. At a minimum, the
strategy must address how, throughout the life of the system, competition will
be foslered, cost reduction will be pursued and controlled, emerging
technologies will be pursued and incorporated, and user equipment and
prevention assets will be economically and logistically supported. This
Evaluation phase will be solicited using Program Research and Development
Announcement (PRDA) procedures (published approximately Apr 86). The
Government may award one or more contracts for this phase and cost-sharing
may be considered. Contract award for the Evaluation phase is anticipated for
Aug 96 with data deliveries in Aug 97. During the Evaluation phase, the
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Government will formulate a detailed acquisition strategy for the remainder of
the program, including competitive source selection. The objective of the EMD
phase is to develop and demonstrate prevention and protection equipment.
Contract award for the EMD phase is currently anticipated for Jan 98, with a
period of performance concluding in FY 2000. This is anticipated to be followed
by a production phase in FY 2000 based on firm requirements. Those offerors
having applicable interest, qualifications, capability and background must
submit clear and convincing documentation that demonstrates their ability to
meet the objectives of the Evaluation phase. Qualified offerors should possess a
Secret facility clearance and approved classified material storage container(s)
in order to receive and store classified portions of Government- Furnished
Information (GFI). This acquisition requires the prime contractor(s) to be U. S.
owned and controlled and on-shore. Off- shore subcontractors are authorized for
non-restricted portions of the acquisition. Offerors must indicate whether they
are a Small Business concern, use Standard Industrial Classification Code 8731
(1,000 employees). The Government will host an Industry Day on 9 Apr 96 at the
Aerospace Corporation, 2350 El Segundo Blvd., El Segundo, CA 80245 to provide
potential offerors with a briefing describing the NAVWAR program objectives
and the acquisition strategy. The mesting will begin at 0800 in building A8,
Lower Level Conference Room. Seating is limited, therefore written advance
requests for admittance are required. The briefing will be Secret and only U.S.
citizens will be authorized. Submit visit requests to Hester Bing, Aerospace
Corporation, telephone (310) 336-5038, fax (310) 336-6983. Requests should
specify NAVWAR Industry Day. An Ombudsman has been appointed to hear
concerns from offerors or potential ofterors during the proposal development
phase of this acquisition. The purpose of the Ombudsman is not to diminish the
authority of the Program Dirsctor or the Contracting Officer, but to
communicate contractor concerns, issues, disagreements and recommendations
to the appropriate government personnel. When requested, the Ombudsman will
maintain sirict confidentiality as to the source of the concern. The Ombudsman
does not participate in the evaluation of proposals nor in the source selection
process. The Ombudsman, Mr. Leslie Bordelon, can be reached at (310) 363-3818.
Direct technical questions to Mary Guyse, SMC/CZUN, at (310) 363-2619 and
contractual questions to CC Coleman, SMC/CZK, at (310) 363-6360. Written
responses shall be submitted to SMC/CZK, 2435 Vela Way, Suite 1613, Los
Angeles AFB, CA 90245-5500, Attn: Capt Julie Wittkoff. This synopsis is for
information and planning purposes only and does not constitute a solicitation,
nor is it to be construed as a commitment by the Government. The Government
will not pay for any effort expended in responding to this notice. (0068)

Provided by Federal Information & News Dispatch, Inc. 202-544-4800
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THE WHITE HOUSE

Office of Science and Technology Policy
National Security Councii
FOR IMMEDIATE RELEASE _
Mareh 29, 1996 | Coatact: (202) 456-6020
 FACT SHEET'

U.S. GLOBAL POSITIONING SYSTEM POLICY.

The President has approved & comprehensive national policy on the future management and use
of the U.S, Global Positioning System (GPS) and related U.S. Government augmentations,

Background

The Globul Positioning System (GPS) was designed as a dual-use system with the

purpose of enhanciog the effectiveness of U.S. and allied military forces, GPS provides s
substgntial military advantage and is now being intograted into virtually every facet of our
military operations. GPS is also rapidly becoming an integral component of the emergiag
Global Information Infrastructure, with applications ranging from mapping and surveying to
international air teaffic management and plobal change research. The growing demand from
military, clvil, commercial, and scientific users has generated a U,S. commercial GPS
equipment :nd service industry that leads the world. Augmentations to enhance basic GPS
services could further cxpand these civil and commercial markets,

The basic GPS is defined a3 the constellation of satelltes, the navigation payloads which
produce the GPS signals, ground stations, data links, and associated command snd control
facilities which are operated and maintained by the Department of Defense; the Standard
Positionlag Service (SPS) as the civil and commercial service provided by the basic GPS; and
augmentations as those systems based on the GPS that provide real-time accuracy greater than
the SPS.

This policy presents a strategic vision for the future management and use of GPS, addressing a
broad range of military, civil, commercizl, and scientific interests, both national and
international,

Polioy Goals

In the management and use of GPS, we seek o support and enhance our economic

competitiveness and productivity while protecting U.S. national security and foreign policy
interests.
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Our goals are to:

(1)  Strengthen and maintain our national security.

@) Bmoumge acceptance and integration of GPS iato peaceful clvil, commercial and
scientific applications worldw{de.

(3)  Encourage private sector investment in and use of U.S. GPS wchnolozxes and
services.

(4) Promote safety and efficiency in transportation and other fields,

s (5)  Promote international cooperation in using GPS for peaceful purposcs.

(6)  Advance U.S. scientific and technical capabilities. ‘

Policy Guidelines |
We will operate and manage GPS in accordancs with the following guidelines:

(1)  We will continue to provide the GPS Smndard Positioning Service for peaceful civil,
commercial and scieatific use on & continuous, worldwide basis, free of direct user
fees.

) Itis our intention to discontinue the use of GPS Selective Availability (SA) within a
decsde in a manner that allows adequate time and resources for our military forces to
prepace fully for operations without SA. To support such a declsion, affectsd
departments and agencies will submit recommendations in accordance with the
reporting requirements outlined in this policy.

3 The GPS and U.S. Government augmeatations will remain responasive to the National
Command Authorifies,

4) Wewil coapaate with other governments and international organizations to ensure
an appropriate balance between the requirements of intemational clvil, commergial
and scleatific users and international security interests,

(5)  We will advocate the acceptance of GPS and U.S. Government augmentations as
standards for international use.

(6)  To the fullest extent feasible, we will purchase commicrcially available GPS products
and services that meet U.S. Government requiréments and will not conduct activitles
that preclude or deter commercial GPS activities, exeept for national tecu:i!y or
public safety reasons.
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() A permaneat interagency GPS Bxecutive Board, jointly chaired by the Departments of
Defenss and Transportation, will manage the GPS and U.S. Government
augmeqtations. Othier departments and agencies will participats as sppropriate. The
GPS Bxecutive Board will consult with U.S. Government agencles, U.S. industries
and foreign governments involved in navigation and positioning system research,
development, operation, and use.

This policy will be implemented within the overall resource and policy guidance provided by the
President,

Agency Rojes and Responsibilities
The Department of Defense will;
(1)  Continue to acquire, operate, and maintain the basic GPS.

(2) Maintain a Standard Positioning Service (as defined in the Federal Radionavigation
Plen and the GPS Standard Positioning Service Signal Specification) that will be
available on & continuous, worldwide basis.

(3) Maintain a Preclse Positioning Scmcc for use by the U.S. military and other
authorized users.

(4)  Cooperats with the Direcmr of Central Intelligeace, the Depanmcut of State and
other appropriatc departments and agencies to assess the national security implications
of the use of GPS, its sugmeatations, and altcrnative satellite-based positioning and
navigaton systems,

(S)  Develop measures to prevent the hostile use of GPS and its augmentations to easure
that the United States retains 2 military advantage without unduly disrupting or
degrading civilian uses,

The Department of Transportation will:

(1)  Serve as the lead agency within the U.S, Government for all Pedenl clvl.l GPS
matters.

(2) Develop and implement U.S. Government augmentations to the basic GPS for
transportation applications.

(3) In cooperation with the Departments of Commerce, Defense and State, ‘take the lead
in promoting commercial applications of GPS technologies and the acceptance of GPS
and U.S. Government sugmentations as standards in domestic and international
transportation systems.

(4) In cooperation with other departments and agencies, coordinate U.S. Government-
provided GPS civil sugmentation systems to minimize cost and duplication of effort,

pon Sl IO " . - - -
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The Department of State will;

(1) In cooperation with appropriate departmeats and ageacies, consult with foreign
governments and other international organizations to assess the feasibility of

developing bilateral or mululnunl guidelines on the provision and use of GP§
pervices.

) Cootdlnucthemmgency review of instructions to U.S. delegations to bilateral
consultations and multilateral conferences related to the planning, operation,
management, and use of GPS and related augmentation systcms.

(3) Coordinate the interagency review of intarsational agreements with foreign
governments and international organizations concerning interational use of GPS and
related augmentation systsms.

Beporting Requirements

Beginning in 2000, the President will maks an annual determination on continved use of GPS
Selective Avallabllity. To support this determination, the Secrotary of Defense, in cooperation
with the Secretary of Transportation, the Director of Central Intelligence, and heads of other
appropriatc departments and agencies, shail provide an assessment and recommendation on
continued SA use. This recommendation shall be provided to the President through the Assistaat
to the President for National Security Affairs and the Assistant to the Ptesident for Scieace and
Technology.
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by Bob Tendler

GPS To Dlther Or Not To Dlther

- #2 Saturday 12:00
| Near Pond Street

M #3 Sunday 12.00
I Near USCG Base

Near Barrett's
Restaurant

Nina Wallace

The U.S. government may dither GPS signals as often as every two or three minutes. The positions above appeared
on the author’s electronic plotter over the course of a weeRend at a dock near Boston, Massachusetts, demoanstrating
the danger of relying on dithered GPS signals when navigating in fog or near hazards.

ack in the old days of the Cold War,

when Soviet intercontinental ballis-
tic missiles were targeted on hardened mis-
sile silos in the United States, along came
the Global Positioning System, or GPS. In an
effort to help US. troops find themselves,
Rockwell International and the U.S.
Department of Defense decided on an ambi-
tious program to place 24 satellites in orbit
5o that our country’s military could conduct
battles more precisely, anywhere on the face
of the Earth.

The unintentional effect of providing an
extensive GPS system was that it benefited
not only the military, but also the citizenry at
large, who had paid for the system. From
cartographers to mariners to automobile dri-
vers, GPS became a tool for the masses as
much as a tool for the military,

However, with the implementation of GPS
came the problem thal enemies of the
United States could use the system for their
own purposes. Specifically, it was thought
that with GPS, missiles targeted on the
United States could be made so accurate as
to come within 100 yards of a hardened mis-
sile silo, thereby destroying it. So in a coun-
termeasure, the Department of Defense
developed Selective Availability, in which the
signals from the GPS sateilites are dithered,
limiting the accuracy to 300 yards as

opposed to the previous 100 yards. Selective
Availability can be switched on or off at will
so that US. forces can use the exceptional
accuracy of GPS in time of battle.

Among the most influential advocates of
Selective Availability were the architects of
the Strategic Defense Initiative, known popu-
larly as the Star Wars Project. Star Wars, ini-
tially conceived to intercept missiles in
space, became an entity unto itself with jus-
tification based on the notion that there
could be a 100-percent safety net to block
an incoming missile onslaught.

Well, technology has proven to have some
limitations and this was no more evident
than in the Gulf War when even the best of
American technology couid not prevent the
raining down of missiles fired by Saddam
Hussein in the Middle East. So much for
absolute certainty and, quite frankly, so
much for Cold War logic.

Selective Availability became even more
obsolete when the Russians implemented a
duplicate GPS system calied Glonass.
Presently the Russians do not dither the sig-
nals from their satellites. Anyone who wants
more accuracy than that available from
dithered U.S. satellites needs only to tune a
GPS receiver to the Russian GPS satellite and
~— voila ~— 30-meter accuracy.

As for the US. system, it should be noted

that the GPS signal has both a fine- and a
coarse-acquisition code. If civilians could
get the fine-acquisition code for US. satel-
lites, the error would drop to 21 meters, as
opposed to 100 meters for the coarse signal.
(Even that is too much error in and around
harbors. Hence, differential GPS —
explained below — may be the final
answer.) in the meantime, 100-meter accura-
cy with Selective Availability presents some
large problems, not only for position, but
also because GPS-produced speed indica-
tions vary wildly and erratically when
Selective Availability is on.

Why all the need for such accuracy in the
marine environment? All one has to do is sit
at the dock with an electronic plotter tuned
on and watch the apparent position of the
boat shift rapidly in 1/5-mile jumps. As can
be seen in the illustration, a boat moored at
Constitution Marina in Charlestown, near
Boston, Massachusetts, would find the ves
sel's position alternately at the Coast Guard
Station across the channel, on an iron
bridge that spans the outflow of the Charles
River between Cambridge and Boston, or at
Barrett’s, the author’s favorite restaurant —
ali of which are spaced from the vessel’s real
position by as much as /s of a mile. If one
relied on GPS to navigate when the Defense
Department is dithering the signal, one
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would be aground more often than not,
albeit eating well.

While accuracy on the high seas may not
be a problem, the general public believes
that GPS can provide |0-meter accuracy.
Not so with Selective Availability. Anyone
who cruises in regions prone to fog wouid
very much like to have the i(-meter accura-
¢y. Problem is, one never-knows when
Selective Availability is turned on, so it is
impossible to know when to rely on ones
own instruments.

" By way of remedy, the Department of
Defense has imposed upon another govern-

where the only justification is to protect our
hardened silos.

Some think that using Selective
Availability will prevent cruise missiles from
being able to navigate the streets of a target
area. However, the Department of Defense
does not use GPS pasition location for these
missiles; rather, it relies on internal guidance
systems that sense accelerations and pro-
vide the position to the cruise missile. GPS
does not play a role in this guidance system.

In view of all this, it becomes increasingly
clear that the federal government would be
well served to give up on its dithering of the

“Dithering” is a term techies use to describe the US.
government’s policy of intentionally degrading GPS
signals. This author argues that it is expensive, inefficient

and in no one's clear interest

ment agency — namely, the Coast Guard —
to undither the signals that it dithered. The
result is a system called “Differential GPS;” or
DGPS. In order to do this, the Coast Guard
has erected beacon stations (at a proposed
cost of $15 miliion) to broadcast corrective
signals on a different frequency to vessels
within 200 miles of the beacon. Magnavox
and the Coast Guard developed GPS beacon
transmitters that take the known position of
the beacun and compare it with the calcu-
lated position from the GPS, thereby achiev-
ing an error between the calculated position
and the known position. This error is calcu-

lated in terms of a “pseudo range number, °

which is then broadcast to a beacon receiv-
er onboard the vessel. The beacon receiver
corrects the pseudo range number so that
the onboard GPS can accurately reflect posi-
tion. Through use of a DGPS beacon, the sys-
tem attains as much as a five- to 10-meter
accuracy.

Another problem central to the GPS
debate is that the world’s charts are often
inaccurate outside of the United States. For
instance, some charts covering the Bahamas
are based on very old surveys, the result
being that charted latitudes and longitudes
may differ from actual coordinates by as
much as several miles. The situation is even
more difficult in the Pacilic, where some-
times the most accurate charts were pre-
pared more than a century ago.

Were the Defense Department to make the
fine-acquisition code available to cartogra-
phers, accuracies of +/- three meters would
be possible. Even turning off Selective
Availability for certain specified time peri-
ads to allow cartographers to rechart the
world would help. Of course, the more ratio-
nal solution would be to eliminate Selective
Availability at all times there isn't a declared
war going on. Oddly enough, Selective
Availability was turned off during the Gulf
War. It is puzzling that the Department of
Defense removes Selective Availability in a
wartime situation, yet insists on activating it

GPS signals. It simply costs the users too
much money for a scenario that does not
make geopolitical sense. Beyond the nauti-
cal realm, GPS is becoming more and more
available for mobile land use; before long,
all cars will have a street map display and
vehicle position noted on the map. As that
happens the general public will derive much
more benefit from the removal of Selective
Availability than the perceived military bene-
fit of keeping it in place. From the mariners
point of view, the case for removing
Selective Availability is eminently clear.
Anyone who navigates in treacherous waters
cannot rely on GPS in its present form. GPS
receivers do not know when Selective
Availability is in progress and therefore there
is no way to know when to rely on one's
instruments. Additionally, the world’s charts
lack accuracy in many piaces and by turn-
ing off Selective Availability for charting, one
can improve navigation not only for the
recreational sailor, but also for the military,
which also requires more accurate charts. {f
this article does nothing else, it should once
again indicate to sailors that one must utilize
GPS with a large measure of caution if one
does not equip one’s boat with a differential
GPS beacon receiver.

Whenever a government agency spends
money on a large-scale project, the citizenry
should expect an attached civilian benefit.
This could not be truer than with GPS, which
started out as a military project, but has an
exceptionally useful civilian spinoff. For that
reason, | strongly feel that Selective
Availability should be used only when there
is a perceived missile launch, that the
Department Of Defense should make the
line-acquisition code available to the public
and that the mariner should be free of
dithering for dithering's sake.

Bob Tendler of Chestnut Hill, Massachusetts, is a patent
lawyer and the inventor of such synthesized-voice elec-
tronic gear as the Oepth Talker and the MAYDAY MIKE

Rescue Systern, He avidly sails Sahara Blue, his Bristol
10. from her home port in Marblehead. Massachusetts.
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Stop dithering with GPS

by Robert K. Tendler

At a ime when massive military expendinures are
coming to an end for DOD contractors, there is one shining
commercial spin-off to an otherwise totally military oriented

- acdvity. It is the Global Position Satellite (GPS) system,

which row incorporates 26 satellites orbiting the earth to
provide relatively accurate terrestrial positon informarion
_users around the globe.

The system was put up by the Air Forcs (o assist in
military maneuavers by providing of exact position lecation o
an accuracy of at least plus or minus 20 maters.

But daspite the millions spent on the GPS system,
‘including its original enginesring by the Rockwell Corp., the
commercial spin-off applications of the system are in grave
danger.

The reascn is due to Selective Availability (S/A) in
which the Deparmment of Defense intentionally degrades the
signal from the satellites such that an accuracy no greater
than 100 meters or approximately 300 fest is obuinable. The
dithering is accomplished by scrambling the pseudo range
code gansmirtted by the sateilites, which is esseadal to the
positicn calculation.

DOD supposedly degrades the signal to prevent incom-:
ing Russian missiles from getting to within 100 yards of
missile silos. Widh the demise of the Soviet Union and the
concurrent threal reduction, it is apparent w all but DOD that
selective availabilicy should be shut off permanendy.

Tt is interesting to note that if one were to instsad rely on
Russian GPS satellites, then all that would be necessary
would be to tune the receiver to the frequency associated
with the Russian sarellites.

Secondly, the effect of S/A can be immediately removed
by what is known as differential GPS, in which a local
‘beacon broadcasts the correction factors to those within
range.

Correction factors are determined by knowing the exact

position of the beacon and adjusting the pseudo range code .

sa that the difference in instantaneous position and exact
position is ransmitted as an error signal.
Since the “enemies™ of the U.S. can easily generate this

error signal (Magnevox sefls such a beacon) the efficacy of
S/A is in question. While the absurdities of maintaining
selective availability abound — especially in the pest cold
war era — DOD is considering mrning off S/A in favor of 2
local jamming signal provided around sategic targess.

If this is the solndon, then the commescial applications
for the GPS system will Bourish. First and foremost, emer-
geacy signalling will offer rescuers pinpoint location
aczuracy for the location of acsidents, swolen cars and other
emergency problems o within the originally designed 20
meters or & fast. But with diffesential GPS, there would be

as much as plus or minus 2 mewr accuracy.

- While emergency services can cope with less precise
GPS systems, vehicle tacking and on-board mapping can
deal quite nicely with a 20-metzr accuracy, assuming that
S/A is mumed off,

G?PS could get cheaper

Turning S/A off opens a whole host of inexpensive
commercial GPS applications. If DOD turns off S/A,
taxpayers will be able to use the system they paid for.

And by turning off S/A. cartographers will be able
map areas of the world that lack accurate maps. For instancs,
charts in the Bahamas are often off by more than two miles
due to the inaccuracy of Admiralty Charts, some of which
were generated in the last century. .

Eliminating S/A will also immediataly increase the
safety associated with marine use of the GPS system, which
is popular with recreational boaters and sailors — and at an
extramely reasonable price. In fact the street price of a non-
diffsrendal GPS has already come down to under $35Q, with
boaters buying up GPS receivers in droves.

By switching off selecdve availability, the government
could do an extramely good service o boaters and the
community at large. At the same time &t would aid conver-
sion from military to commercial use for an important former
military technelogy.

Robert Tendler, presiderns of Tendler Cellular in Boston,
is a patant avorney and the invenior of several GPS location
systems, Call Tendler at §17-723-7268.
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Deacibel Products
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design and instal-
lation of its faclil
Yes for environ
mental stress
screening at the
company’s Dailas
headquarters.
An snvironmen-
tal chamber pro-
duces
dwell and shock

simultaneous recic-
culating winds.
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Subscribers Will Pay For E911

Carriers With Location Service Have Advantage

- Bv Laurence Swasey
xisting and potential cellular
subscribers rate enhanced
911 servicss as a needed
service worth paying for. A

recently concluded survey found
ES1] servicss also could mean
the difference between using one
carrier over another,

The survey was conducted by

Public Opinion Strategies of-

i and commissicned
by E911 technology provider The
Associated Group Inc, of Bala
Cynwyd, Pa. The company offers
its TruePosition technology for car-
riers to comply with phass I and
phase I of the FCC’s wireless 911
access ruling,

“T have heard people say that it
is a service they want,” said Ira
Brodsky, presidant’of Datacomm
Research Co, in Chesterfield, Mo.
*T1t"s not clear that consumers want
a network-based service vs. a
handset-based approach,” With
handset-based lacation services,
such as the giobal positioning sys-
tem, consurners could turn the fea-
tore off and on, ensuring their loca-
tion is only tracked when desired.

Most people are unaware of
E911 issues, seid Lonis Stilp, As-
sociated's vice president and gen-
eral manager. Once the public is

aware of a cetlulor phope’s limita-
tion in regard to 911 serviges, in-
terest in location services is creat-
ed, he added.

“Cellular users and potential
users overwhelmingly fesl that
wireless enhanced 911 with emer-
gency location capability is an im-
portant and valuable service, and
they are generally (62 percant) not
aware that 911 operators do not
know the caller’s focation today,”
the report said.

Many existing and potential
users said the location service
would be seen 03 a competitive ad-
vantage in the marketpiace. Over;
all, consumers were more likely to
switch to the carrier that offered
the technology, Stilp said,

According to the report, “Ifone
carrier offers emergency location
service for a mandatory fees and a
competing carrier does not offer
the service, the carrier offering
the location service with a
mandatory fee will have a poten-
tial net customer gain of 32 per-
cent if the fee is $1 and a poten-
tial pet customer gain of 25
percent if the fee is $1.50.

With a $1 mandatory fee, more
potential customers (88 percent)
said they would move toward the
service rather than from the ser-

vice (20 perceat), With a $1.50
mandatory fee, poential custorner
movement wag greater to the ser-
vice (84 percent) than movement
from the service (30 percent).

In addition to requesting the ser-

($3.62 vs. $2.92), Those who are
not currently cellular subscribers
were willing to pay more for the
service than those currently sub-
scribing (34,52 vs, $2.81),

Out of the 800 surveyed in late.

Emargency Lacxtion 911, €1%

Which Is The Most Important Service?

Pagdr Servios 8%

Yoice Mell 10%

BOURCE Pubito Cminion Strseges
vice, users also are willing topay  July and early August, 558 were
for it the report said, “They are  cellular users while 242 were not. .

willing to pay a0 sversge of 8330, A random digit dial screening for
to obtain emergency location ser-  current and potential subscribers
vice, and rank the service asmore was used, and the study results
important than many other features  have a margin of error of plus or
currently offered by camiers, M-, minus 3.46 percent in 95 out of

uding caller 1D, voiee mail, pag- 100 cases. The sample was the

Jogand digitel,” _
Women were willing to pay

more for the service than men

AT&T Wireless’ Fraud Battle

Escalates In Thre

e Markets

By Laurence Swasey

AT&T Wireless Services Inc.

upped the ants in"its fight

against fraud, adding radio-
frequency fingerprinting in select-
ed mackets. The comparny saw dra-
matic results in its New York City
cforts after deploying RF finger-
priating software 1o complement
other anti-frand technalogies in-

kets as peedad, Corsair spokesman
Bill Taliaferro said.

Despite the nationwide contract,
the technology will be deployed
only in select markets—Las Vegas
and Fresno and Sacramento,

Calif-because competitors in
thase markats, AltToueh Cellular
and GTE Wireless, have depioyed
RF fingerprinting, sajd Roseanna
DeMaria, vice president of sscuri-
ty for AT&T Wireless, If AT&T
Wireless did not offer the addition-
8} fraud protection, the company
would not be competitive, DeMaria
said. “It is important to deploy it

1uhave tha Aamestitian hne” Tha

same size as The Strategis Group
Ine. used when surveying for 2
study on E911 pricing March. [

printing] in the same fashion.”
Although AT&T Wireless
weuld not state on how many cell
sites the site-resident technology
would be placed, DeMarla did say
it was practical to place the'tech-

. hology on one-third of all cell

sites within a market.

The combination of RF finger-
printing, authentication.and other
technologies in New York City
helped cut fraud dramatically in
“the crime capital of the world.
We are still enjoying a 90 percent
reduction” in frand in New York
City, she said. _

RF fingerprinting technology is
haead an the fact that no two hand-
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.j,Wir:l;ss location sorvices will gee
a syrge of activity in 1997 and
1998 due 1o initiatives from LMS
licensees (902-928 MHz) and indusrry
reaction to the FCC’s recent B-911
mling. Firms such ns Telerrac, Inc, are
deploying radio-location  sysrems

which offer o varlery of busioess and

At the

same rime, the FCC's E911 Repore &

Orcler will aceelerate the development

consumer location services,

and deployment of lacation rechnolo-
gier on cellular, PCS, and ESMR
networks. by requiring carriers to
locate subscribers ro wichin an accura-
cy of 125 meters by the year 2001,
Research by The Strategis Group finds
thar carriers can substantially enhance
their revenues and subscribers by
deploying - locacion services for a
diversiry of commercial applications,

In order to analyze demand for
locarion services, The Serategis Group
conducred focus groups, muall inter-
cept inrerviews and relephone surveys
among buth business and consumer
groups with respect to interese Jevels,
likely adoprion rates and willingness
to pay for locarion-based informa-

tian services.

The Scearegis Group's

rasearch ilfustrates that che following
applicarions have the largest commer-
cial demand:

* Roadside assistance and vehicle
recovery systems

* Asser tracking and fleet management
» Navigarion and unffic infermarion

» Electranic Yellow Pages

 Personal Jocarion and tracking

Intersst in Location Services Among Cdlular
Phane Subscribers

Tacaden Emwpney ~ Vekick Treddag
Astinsance

Approximately one-half of cellular
users (54%) cxpressed an interest in
having a location capability integrated
with their cellular telephone, and 42%
indicated an interest in 2 vehicle erack-
ing and recovery system. Subscribers
indicated a willingness to pay an aver-
age of $8 - $9.50 more per monch,

respeceively, for these lacation serviess.

The business community expressed a

considerable interest in a pager-sized

~ device which could provide location-

specific messaging and informarion
services, The Strategis Group found
that the purchase probabiliries of
business professionals increased 1o
42% when the equipment price was
$125, When cthe service price was var-
ied, busincss professionals showed che
largest increase in purchase probabilicy

berween $20 and $16 per month.

Demand for location infrascructure
equipment will total over $3.5 billion.
A number of manufacturers are

vying for this business, with no clear

leader in sight as of yet. This.scudy

repores an all af the lacacion manufac-
rurers and secvice providers with
equipment which is available roday or

in the near future.

Parchase Intentions for Location-Based
Messaging Device at Different Bquipment
Costs - Business Users
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INTERNET GROWTH IN
ASIA

]
Samuel H. Book, Ph.D

President, Malarkey-Taylor Research

Internet usage, markets and signifi-
cance are likely to grow faster in Asia
than in the U.S. and Western Europe.
As a communications and information
medium, the Internet will make a
greater impact on the lives of Asians
than on Americans and Eusopeans,

In the U.S. and several European
countries, the Internet is beginning to
compete for consumers’ attention and
time with cable and satellite TV services
which provide 50 to 150 channels of en-
tertainment and information program-
ming. For the past ten years, the typi-
cal American adult has been watching
over four hours of television a day,
selecting from and surfing among
a proliferating muititude of cable &
satellite channels.

In Japan, Korea, Singapore, Hong
Kong, Taiwan and upper-class strata of
other, less-developed Asian nations,
multi-channel cable & satellite televi-
sion is in its infancy, and it has neither
the importance nor the ubiquity of
multi-channel television in the U.S. and
in a few European nations. Affluent
Asians are not as addicted to TV ae
Americans and Asians have much less
chaice and variety of television pro-
gramming than Americans. Therefore,
the Internet in Asia will perform a rela-
tively more significant role in inform-
ing and even entertaining Astans than
in America and Europe.

MTA-EMCT's latest industry report, -

Asin-Pacific Internet & Interactive Services,
investigates the growth and develop-
ment of the Internet in developed and
developing Asia-Pacific countries. MTA-
EMCI combines on-site data collection
and research with in-house data bases

Continued on Page3
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CELLULAR AND PAGING
BENCHMARKS

Susan Donovan
Sr. Consultant, Financial Services Group:

Jehn Zahurancik

Consultant, Bomestic Telecom Group
Although the days of tramendous sub-
scriber growth for cellular and paging
operators appaar to be fading, dramatic
year-to-year changes in finandial bench-
marks continue to play out. The im-
pact in recent years of slowed sub-
scriber growth and declining revenue
per subscriber an the operating state-
ments and balance sheets of these wire-
less operatars is traced in MTA-EMCF's
Financial Benchmarks in the Paging and
Cellular Industries: 1996. [

Cellular and Paging Benchmarks

In both the cellular and paging indus-
tries revenue per subscriber fell over the
past few years. For cellular, the enrall-
ment of lower-use market segments
caused monthly service revenue per

_subscriber to decline from $78 in 1991

to $58 by June 1996. In this same pe-
riod, paging monthly revenue per sub-

scriber dropped from $15.13 to $9.50 as

Contivaed on Page 4
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F911 - REGULATORY
BURDEN OR HIDDEN
OPPORTUNITY

v Eltioit Hamilton

Vice President, Domestic Telecom Group

Steve Virastek

r. Consultant, Domesti¢ Telecom Group

The FCC's E911 Ruling is a far-reach-
ing regulatory action affecting the wire-
less industry. The rulemaking requires
cellular, PCS, and ESMR operators to
pravide the location of their mobile us-
ers within an accuracy of 125 meters
within 5 years. While many cellular,
PCS and SMR carriers are fighting to
relax what they see as a regulatory bur-
den, MTA-EMCI believes that the rul-
ing actually reprasents & hidden oppor-
tunity for the wireless industry to cap-
ture revenues from non-E911 location
services. .

The E911 rulemaking was initlated
due to the problem of 911 operators
who were unable to direct emergency
assigtance to mobile users because of
lack of infarmation. In 1996, there were
over 50,000 calls/day to 911 from wire-
less phones. In many cases, delays in
sending assistance or inability to send
assistance were caused by the user not
knowing or not able to describe where
they were calling from. For 911 calls
from a landline phone, this is not a
problem as the user’s location is usu-
ally automatically sent to the 911 op-
erator through a central database num-
ber look-up. A

While the FCC's ruling only applies
to 911 calls, the benefits of location ser-
vice, however, are readily appreciable
and in demand by wireless and non-
‘wireless users. MTA-EMCI has con-
ducted extensive research into the fea-
sibility of commercial wireless location
service. Leading applicatons for con-
sumers and businesses are:

Continued on Page &
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E911 - REGULATORY
BURDEN OR HIDDEN
OPPORTUNITY

Consinued From Frot Cover

v fleet management

» roadside and non-911 emergency
assistance

w navigation and traffic information
& electronic Yellow Pages

u vehicle recovery service

» asset tracking

u personal and pet tracking

With the exception of roadside emer-
gency assistance, most applications
would not necessarily require voice
communications and could be done
through a separate messaging device,
asmart phone, or a small “tag” attached
to a person. car, etc. Another banefit of
providing location services {s that most
applications would add minimal
amount of traffic to an operatar’s net-
wark but could generate high revenues
per month as detailed below.

Surveys of ccllular and non-wircless
users show strong demand for appli-
cabions such as emergency assistance
and vehicle recavery service, Over 40

percent of cellular users would desire
a location service for vehicle tracking
and recovery and would pay over §11
per month for such a service. Interest
in location sarvice combinad with a cel-
lular phone for emergency situations
attracted aver 50 percent of cellular us-
ers and over 40 percent of non-wireless
users. The average amount the users
and non-users were willing to pay for
this type of enhanced cellular service
was approximately 58 more than the
cost of regular cellular service, Clearly,
location services are valued very highly
by cellular users and non-users alike
and could be a large potential source
of additional revenue.

- Aside from demand issues relating
to the demand for location services, a
wireless carrier has to decide what type
of technology will meet the FCC's ob-
jectives as well as meet its own strate-
gic marketplace objectives, There are
three major technical options far wire-
less carriers to meet the FCC’s location
goals: ;

® handsets using GP'S technol

u terrestrial-based location network
which is not associated with the ap-
erators’ existing network

s terrestrial-based location network

which uses an operatots’ existing
infrastructure

While carehul cost analysis and func-
tionality trade-offs have to be made,

MTA-EMCI believes that wireless ap-
erators would be best served by incor-
porating loeation-based technology
within their own networks. One rea-
son is that by using their own network,
location ability can work for the exist-
ing installed based of customers’ hand-
sets. The first two options would ne-
cessitate using new handsets having
GPS or another systems’ technology
built tnto them. In addition, GP'S may
require a different antenna design
which may not bo well received by the
marketplace,

Most commercial location services,
such as vehicle or assct tracking, elec-
tronic Yellow Pages and navigation,
require software and related customer
support services. MTA-EMCI believes
that the associated software and cus-
tomer care systems will be critically
jmportant and will be what diffarenti-
ates one carrier’s location-based ser-
vices from anather, Carriers should
spend considerable resources and time
to ensure that once they have location-
ability, they can take maximum advan-
tage of it.

As the wireless industry experiences
steadily declining revenues per sub-
scriber from standard voice service,
operators may find that the FCC's E911
ruling is just what the finance doctor
ordered to allow them to tap into a en-
tirely new revenue stream which will
bolster existing subscriber revenues
and bring in new subscribers, W

Amount Willing to Pay for Location Sarvices Intarest in Location Services
@ussrs W non-users W celiular users # non-users
$15.00
$13,00
54%
$11.00 80%
g $5.00 3 50% |
i L
}
3§ s §
5200 2
g
$1.00 £ 1%
$(1.00) 0%
Coliujar phone with Vshiolp tracidng and Couiar pnone witm Vehicis tracking and
location emergency racovery lacation emargenty racovery
Saie: MTA-EMCI Souwrce! MTA-EMC)
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Figure 1.3 Purchase Intentions for Location-Based
Messaging Device at Different Monthly Service Fees,
All Busineas Groups ' |
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13 Interest in Wireless Location Services - Conmumers

The Strategis mmmhmbmmmdymm
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. group. This section examines consumer interest and purchase intemtions for the following
wireless location services: '

personal tacking, . : _
Iocation-based information and navigation services through & portable device,
child location servicss through a partable device,

emergency location services, and

vehicle/car tracking .

1.3.1 Personal Tracking

Mall intercepts tested consumer interest in a service which could determine the location of 2
person who was wearing a portable wireless device, Upaon placing a call or a page to a user of
this device, a digital voice would annoutice the location of the user to the nearest street
intersection of the person with the device. Approximatsly 81% of wireless users and
approximately 65% of non-users showed some degree of interest in this service.

The willingness to pay for a personal tracking service varied significantly among the
respondents, with a low of 30 per month and s high of $560 per month. The average amount
willing to pay, however, did not vary significantly among the different groups of mobile
communications users. Cellular users who said thay were interested in this service expressed a
willingness to pay $13.20 per month, on average, while paging users were willing to pay §12.10,
and non-moblle users were willing to pay just $9.10 per month (Figure-1.4). :

1.3.2 Location-Based Information Services

When asked to rank their interest in the separate locstion-based services on a scale of 1 to 10,
navigation services received the highest score from cellular, paging and non-wireless users with
all groups expressing a 7 or higher score. The Strategis Group found that paging users
demonstrated the greatest interest in location-based information services at nearly 40%, while
:pgoximately 23% of celiular users and 23% of non-users showsd some Jevel of interast (Figure

Respondents who expressed an interest in location-based information services said that they
would be willing to pay $13.20 per month, on average, for this service (Figure 1.6). Non-mobile
communications users were willing to pay $13.60 per month, followed by cellular users at $13.10
and paging users at $12.80. |
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Figure 1.5 Interest in Location-Based Information
Services by Current Mobile Communications Use
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Dollars per Month

Figure 1.6 Amount Willing to Pay for Location-Based
Information Services Among Potential Users of the

Service
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